Characterization of insulin binding in the UMR-106 rat osteoblastic osteosarcoma cell.
The correlation of insulin receptor occupancy with classic insulin effects, such as stimulation of glucose uptake, have not been examined in osteoblastlike cells. Accordingly, we characterized insulin binding and examined its relationship to stimulation of glucose analog transport in the UMR-106 rat osteoblastic osteosarcoma cell line. Insulin binding in UMR-106 cells was found to be pH sensitive, temperature dependent, saturable, and specific. Proinsulin was 100-fold less effective than insulin in displacing specific [125I]insulin binding in these cells, whereas IGF-I at concentrations between 0.1 and 10 nM produced no displacement of [125I]insulin but did produce significant displacement of insulin binding at 100 and 1000 nM. Insulin receptor downregulation was observed after exposure to 100 nM insulin for 6 h at 37 degrees C and was temperature dependent. Insulin binding was reversible after 24 h at 4 degrees C. Insulin binding correlated directly with stimulation of 2-deoxyglucose uptake at insulin concentrations between 0.1 and 100 nM, with a half-maximal concentration (ED50) of 0.9 nM for both [125I]insulin binding displacement and stimulation of 2-deoxyglucose uptake. Hence, there was no evidence for spare insulin receptors with regard to stimulation of glucose analog transport. Scatchard analysis of insulin binding kinetics yielded a curvilinear plot, suggesting negative cooperativity. Analysis of insulin binding kinetics using a two-site model yielded a KD of 0.9 nM for the apparent high-affinity binding site and an estimated 80,000 high-affinity binding sites per cell. These findings demonstrate that osteoblastlike cells exhibit a relationship between insulin binding and glucose transport stimulation that is similar to that in liver cells and other insulin-sensitive tissues.(ABSTRACT TRUNCATED AT 250 WORDS)